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Itost I/O devices imet he ^saigned oefore they are u^edo ^hls 
avoidfi conflict© since cmly the program vjliich has a sivsn l/o 
unit aBsigned can use that unito 

. MRny^, I/O devices are operated viith the ivk (op code 740000) 
instruction* All such devices ueed l>y a larcgnim are acosss^d 
through a pro3ra»-eelectabie number called a *c«li8t index* <> The 
low 6 bits oi" the ivk instruction iare the C-list index of the 
device to be operated* 'ShQre are a few conventi<m& regarding the 
indices assigned to certain types of devices* For exsiaple, the 
paper tape reader is typically operated as device number 10, and 
the punch as device 11* They could be assigned aa other niaabers. 
hot^fever* All devices operated by ivk's {except the typewriter; 
are assigned with "mta" instructions^ usually mta 306. The Xm 6 
bits of the AC give the required Ollst index and the rest of 
the AC determines which 2/0 device is desired* Thus, the reader 
is typically assigned with AC- « 30010 and is operated with ivk 
10* Indices laust be between and 1? for most programs* It . is 
possible to Increase the upper llaat to 77 by running the 
program in "PHL* raode* 

Devices cannot be^ assigned unless the specified G~list index 
is free, loe* no device or anq/ kind already occupies that index* 
Hence J, if the reader is already assigned at index 10, a 
subsequent attempt to assign it at index %0' v^ould fail, not only 
beca.use index 10 is occupied^ but because the reader is *bu»y** 
(The fact that the present ovmer of the reader is the same 
program as the one trying to assign it again mkes no differ- 
ence,} 

^>.J^^ .^'^ instructli^ that^assigns such a device will skip if 
the ajslgnment is successful, loO* the requested C»llst index 
was 4ree and the device m.& available (not assigned to the same 
or another console «) 

...^t^^^wS^^Sf^o^?P?gSSSS]5.^2^. ^&® ^vk instruction are dissslssed 
with the mta go4 177027^) instruction with the 0-llst index in 
the l&M 6 bits of the ACo 

^Tj'^^S console typeiifriter is the one exception to the rule that 
ail devices operated by ivk instructions aa^st be assigned by a 
mta instn?,ctl<^o ^hen a user logs in, the typei^iter for that 
console is autoimtlcally assigned at index zero* 

The M Register 

mn-y 10 devices that are interpreted l^y the supervisor 
require that more inforsation be supplied than will fit in the 
AC and lOo Therefore, there is another register, called the *VJ^ 
register, which exists irtside. the supervisor^ A program can read 
and m'i^e its ^ register with the following instructions* 

mta Copy A into y 

mta 1 Copy I into w 

mta 2 Copy ^ mto A 

mta 3 Ccipy W into I 



If an i/o device opes^ation s^equirae au^fox-'niatlon in all thi:»2s of 
A, X, and V!ji the program wili typically load th© oatis, for w into 
the A0« transmit it to W v;ith a mta» lead the data for tlie AC 
end lOn and th«n execute the ivko 



The Instructions reap operating the typewriters are 
Instruction Action 

ivk %Q0 Type out 6«l>it character in A{l£~17)o 

ivk 200 VypQ in 6«bit ^mractex* to A{i2«17), clearing A{a«il), 

ivk 300 T*y^ out 6-bit character in l(lg«iT),» 

ivk 400 Type in 6-bit almr&cter to X{lg~l7}, clearing l(0«.ii), 

ivk 1300 T/pe mt 7-»bit cim3?ectsr in A(li-.17), 

ivk i^oo Type in 7-Mt charact®!:' to A(ll«17), clenrlng A (0-10) « 

Ivk 1500 Type out 7-Mt cJ-iEracter in 1(11-17) « 

ivk 16-00 Type in 7-Mt character to l(ii«17)^ clearing 1(0^10), 

On typso^t^ bits other than ths ones notsa are Ignore^o 

6-blt characters are the ones used^by the actml typewrltsra^ 
Programs operating typ^writ^^rs in 6-bit msde must explicitly 
bundle upshix't (7^^I and downshift (JB) characters <. 

In 7«bit modes the timesharing supssrvisor liandles cas« shifts 
autoumtically. The "100" hi% (bit 11) of a character is on if 

the c.Viaract®r is i^ upper caseo 

x^^S^u^^^ aDpandix to the a.^s©nibler x^xm (?PP«45) for a list ©f 
character- coaaSo 

All t?/pe«p^t instructions vait until the type^^lter Is ready 
to accepc thesn^ x^e^ the supervisor ^mnciles the necessary 
synolirQiiig^ation^ Typa«in' instructiens wait iintll a key is 



.^.%tl^^^^ ^^'\ ^^ other tyi^ewr iter operations, u&ea only in 
imuti,ple sphere applications j? which are described In part 5 of 

the Instruction mani^al^ 



Paper Tape Readey 

The PDP-l has a photoelectric paper tape reader oapaisle of 
reading 320 or 640 Unee per seccmd, a^ selected by a toggle 
switch on the left elde of t!^ reader rack (bay 11), Eight-hole 
tape is nonaftlly used, although five and seven hole tape njay 
aleo he read. 



The reader operates in orje of two modeS|> alpha and hinaryo 
Tfte mode is decided at the tisse the reader is assigned and 
cannot be changed except by dlsiaieaing and asslgnins it agaln^ 

The reader is aealgned with the instruction mta 306 (770376) 
with AC « 300KN for alpha mode and 301MN for binary Oiodet This 
instruction will skip if the assigmcent is successf^o In either 
mode the reader is operated with the instruction ivk m 
(T^oONN/o m In often chosen as lOo 

AXphst mode 

One line of tape is read and placed In the AC^ ajannel l.Cthe 
ena cmnrm^ on the edge of the tape closer to the feedholes) is 
read into bit 17 j» channel 2 into bit 16, etc^ for the number of 
ehannelB on the tape* A(0-9) is cleax*edo If the reader is out of 
tapes the ivk does not Bkip» othenfise the ivk will «kip after 
the data has been reado 

Binary fsiode 

Thr<ge lines of tape are read, Channel 8 laust ^Im-yn appear 
punche0g if not^, the line is ignored o Chs,nnel 7 is always 
ignored, Oharmelssi3c through one. of the first line are placed 
*9!. ^C0«5lo A(6-ll) is filled friHa the second line of tape, and 
A(lg^l7) from the thirds If the reader is out of tape^, the ivk 
doeB not skip* Otherwia© the ivk will sklD after the data ha^ 
been .^'^eado 



. . ^5^ M^^^^ will do a certain asiount of buffering of %,»« 
Inpato Thusjs if a program reads one line of tape^ the supervisor 
vfill reed lisny additional lines, which it will tranemit to the 
program when subsequent ivk^a are executed o If the tape is 
reusoved from the reader and replaced \yy another tape, the result 
may not be wlmt is desired o The supervisor's buffer can be 
cleared Xyy releasing the reader and re«assigning ito 



%i^'^\i:^ 



^ Tho ?D?-"1 paper taps piar^ch puirichsa staiidard eisbt-Hol;^ 
a',: a speoo. or o$ lines per stiJccncU 

The punQh is assigned wi-^ti fchs Inst-uoClon uita 305 with AC - 
'^OwMj, and operatsd v:ith th.3 ln/5truofc:ion ivk I'^N, NN is sftQii 
chosen as 11 « v 
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Cs^T Display 

^h2 display is intencied to be 'Ui^ed as aa oi-i^^lln§ cu^m^i- 
clgv^iee ^ x'or tho PDF-1. It i.3 us^'^ful for htpth SDasd x^resenta^oion 
of grapns^ diagi^ams^ drav^lns^?^ and alplkanmsric'xnfoxnGation. The 
unit uses solid-state eirc^i^^ts and has uiagnetic deflscljion and 
focus ^ The cathode ray ufDe Ims a ?T phosph-sr^ allcvjlns alfcher a 
lilua or yellovf filter to be 'ussd to salsct the short oi' Ions; 
persistence Tor phctogi/apny pm-^poses. Some clmracfceristics of 
tas display are — 

iOg^ \yj 1024 acMressabls locafciona 

Plots £0^000 points per seccrsd 

Random point plotting 

Acoior-acy of point is 3 percent of raster sise 

Haster si^e is 9.^3 by 9.£f> inches 

Origin !my 'oe at one of four points ^nt^sr c©nU-»ol of 

saoti £lispi,ay instruction 
Bx-'lghtness imy ijo controlled to one of 8 Isveis yiid 

control of each display/- IriStmctloi 



1 



to x^m vuiaided eys^ appF-:5:-:ltT^.tely 512 points ax'e rasDlvabla 
on ^m a:ct,s„ I^iye of the eight brightiisss leYels are oonaid^sred 
viiixD.i.e, A paovc^s^vuitlplier t-uljs rnay saa all brightness levels, 

rrcte that this device ie r^ot cperatad with the l^k Instruct 
zxon, 'rm aisplay dosa ne -i n^^d- fco be agisisnedo It can be 
operiitea xrom a^r con^'ole at any time, 

^ho dpy iiistrucUGn (T3o>^i:)f ) causes ona paint fco be dis^^^la^aci 
on v^r-a saope, A(o^^9) speolfiaa the X coordinate am l(Q=9i gives 
oaa t cot>-'aimte^ il and i rars^in uRchanged after th^ doy 
xns-cruc'^lon. The thres^ b'^ bi^s control the bi'ightness ^=- ^ha 
oeder is &, 5^ 6. 7^ 0, 1^ 2, 3 vmere 4 is visible fco 
paci::cuitatlplier tial:^es . T is barely visible ^ is noriml^ and 3 
xs i-ne cris^tsst« The *'c'* Xts control th^ centerlnso n^kes 
vae_ Qi^igin in the center cf the 300^, 1 m^ts it at tl^e center 
oi wae uottom eclgs, £ tralc^a the origin fea half wa-/ \xq the left 
sdga. !-mils 3 puts It at the lower Isft ao^nax^, 

_,.A, S^py (tlii^t if^^with^tba i^bit en) talrss ^^0 m2.oroseconcl3 ti2 
gc^uto^u-i^e^ Cipy-i Ixot rl ao^s ugij tmlt jfor the scope to ccspiete^ 
^ilHv^a ^it isJ liupossible to activate the sjcjo:^^ too fast^ cue 
noiHsiilly QKeeut;>^ iot 7 inst:motlons« This? alloi/S the iDrog^'am to 
c:oni^imie Wull^ ijha scope is --'unningo 

_^Siil>rDi;tincia for plovvin;^ loolnts and lin^K e^dst in the 
r0.iooataDle subroutines lib]fa;-Y, 



Isight Pea 

The iight pen is deelgnsd to be used with the CS?T display^ A 
program utiliaslng the light pen c&n give the u«^ the ability to 
oake choices hy pointing at th« display * For example, a cm 
editor prosram could let the user point the light ipen at the 
displayed text to epecify the character or line to be edited^ 

About 39 microseconds after the last doy (or dpy«i) instruc- 
tion has occi^red, a scope cornpletion pixlse interrogates the 
light pen<. If it is seeing light at that tisae, program flag 3 i& 
eeto 1^ clearing flag 3.^ displaying a point, ife-aiting the 
requisite 4o microseconds and then checking i*l^£ 3» a program 
can determine vrtiether the light p&ti eaw light* Note that the 
light does not have to conie from the ecope face* A threshold 
control for the light pen sensitivity is located on the bottom 
of the scope tube cs.bineto 

If a prograia laees dpy inatructims (that is, the iot 
instruction with the i«blt on), flag 3 will be ©et, if it is 
going to-be-, when the &py cosipletes^ if a program ubqq dpy-i 
instructions, there must be at least 4o inicrosecoods between the 
dpy-i and the time that flag 3 is checked « 

S^broi^tines for tracking the light pen can be found on the 
^filecaae*^ tape. 



■ 'xh^ co3.cr soope is uscsa &.^^ an on-line ciitr^At devlcs a'cs? th^ 
J^P^ifi Tha c-'ati:-ad$ ray tuae na$ only a"" shor-l; ps?vs:ist.eiic^j 
phospiior« £{3n:e characteristi^js of tha dlsp3.ay are -— 

f^ t-y 512 a<^dx'es5:al3l3 locations 

Plots up to 10^000 2DciKt?s pex" second 

nandom point plotting 

C&-lg%n iMj be at cn^ of foi^^ points uiider* coril'};":)! o.f 

each display instruction 
Brilghtnass of each color jr«3.y Isa 5,ndepeii*5enbij 

controlled to cn^s of 16 level i?j 

The coXor soo^^e 13 nc-t cp-s,^atad ''iifeh fche .tvlc inst4"av;:'clon^ fhe 
display <lo55fg Bo«j need to l)e as^lgnsd, a^id can he operated tj:'om 
an^ console a.fc any tiras^, 

The color scope 13 ncennally left off vjhe^i not' in use., The 
s^ecpe should be ti^^ned on s^averal rninutas prior to \^sl!if^ it 1^ 
pyshing th9 OH switch* Vlhen finished vising ths^ scope. Jlspress 
the OFF sivlvCii and hvlo. it ^o^-rn for a fi^^ secor^Ss until the 
elide of taB mx'6^:m^Q po^-erlrj^ ox'f Is h^ard„ 

Thers are .t;^o i.|i5;jtruot4.orj that operate the scsoBe* Ths, first 
Is lot Jt6 u^OOlb; yfalQh setn tha color rsR;lst;$r frora ACS-^^-Y)* 
A (3-^5) s.re^ x*a:^pecfcivea,3^' ths red^, graen and Idue e?is.l>le Mts« If 

spaclfiea elsewhere « If cne^ tas l^eaa Vfill be oho ^^(6-9) is fche 

S®ti;:lng of the oolor iiaj ba gods at an^r time* eysn while th© 
scape i3 dls^playing a 'points If the eolor is clmngecl while a 
po:lr!t i3 ceiDg aispla;^©^^, the dispjav v/111 be affact-sd* 




lot instx^uativrio The lov? two Ijit© of "^^c*';^ Instruction bits T-^-S^ 
(iefesriidrae the oeiifes-ring: of the airplay and are Interpreted' ths 
same as for thi) non-coHor scopOc* 

"I'he hlgii order bit of '^c^-^ instruction; blfe 6^, devarmines tha 

bit Is g^x^^vo it will ^ake iOO '■nlcrcEeccnds^ an^ If Ih^ bit Is o^ia 
it v;li:i ta:-:Q £:JD mievoaeeorids?, a p-roplem in uslns: tha fastsr lot 

•'d,ll be i^^norsd if the SQcpa j.s not f;lnii5h^a v;ifeh lyhe prevlcas 
dispjj:^:^^ Xf ^w^% ^nstr-i-UJticn ":>it lij, 1j?i Oi^*^ the iofc instruction 

.».-.^,^ --,..„'.._.>^.^ v-;t«.,.; ^.*. w,ic; pwv\]vfer -Ari,-:, -LilGS^Q. >, &■»;>- '^..y t-O U»i. j?p,t«?.y o- U'-vJ-^iit/^ 

ana "wlil notfc slclp If the scops ims^ buP;^, \4hus a coriimon 
prccu^aiiiiiiing ssqi^snce Is iot i:!*/'^ jmp ^=-1 tfalch vflj.l effectively 
^fsjj^ -m^til ta? point is accepteci he fore cent laming , Xf bit it ;?.& 
sero^ tiie iiir^truction will nerm:' sklp^ 



Fc;£? ct?r3Solgs at nine but'^cns and nx^ris svfltoha^s 2s.c;iu oai^ Ijs 
ccrmscv^d to the PD?«»i to fasilitata ooiiinurji cations l:etws©n 
lasers and trie nmchrlne,. Ti^o standard pan^l?^ are ciirr'sntlr 
available^ ^aeh of t-fnich has a set of fcuttcns a-no si'^ltch^s cu 
it. Either or both of these isa^ ojxlQkly fc-s i-^eplaced by inputs 
from -aser I/O ^sqvlpraent » Hcviav.^x^^ the fcvro panels (O and l] ar-a 
the usijaX coiif Igux'ation ^ 

Tae button and av/ltoh state ?•; ai^e read into :c by tha 
ijist'm?.ction£ rbt {*'rsad but'ions*^ ^ let 3:237) « This xv^lll set a 
bit in I for each button ov iswltch ^diloh ;ls or** Bixttcns go in^o 
X(0«8)3 am Svcltches into l{S-^T)« *?-- ^c field of the lnstri3,c- 
vion determines vrhich of the foul" panels is^ being rsad., 



seris?! ** rt>t 

panel 1 «* rbt 4oo 

paneX e i*-^ i^'bt icoa 

pane-?*. 3 ^ x-^ot 1400 

There is also a yi^j to rcake the timesharing; system sif^na^s a 

progA-am when ar?:/ Mtton- ef s'vitoh cliangesi* Sse par-t 3 of'" this 
Instruction i^arraal^, 



Fo;ir conQol'i's of fo\^ analog d^vice^ s^ach <jan oe connected te 
th^ ooii:piater^ f-vo ccrj^oi^a *';i€h i'ovx' IcnoDs each are ei^rrently 




digital to analo^^ converter -naasui^ss the x^afcio of input voltage 



lio rafe?^i-u05 volts-ge and puts this Ifacticn in XllO-iJ]^ In the 
casa of the laioba^. a readiii'^,.5 of zero laeans • the laiob ia ful3,y 

I'fhil^ 3?T means that it is ful^y oloc!l£wi^e^ 



O ~ I'y ?"Ti \' 
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The okx) ii} struct ion i*"c4«ck koo>3'% ^ lot S7i ^'-^s 



6 I' a 9 :tO 11 iS 13 i^ ^5 i6 1? 










0*005 inch {O.iSf \m) step si-s 

300 steps/see ira2:lm\i(n ap^ed 

30 inch b7 5.20 feet ^^:ilm2m paper- slgs 

An Ed^ptisr' for 12 iif^ob wide papex* rolls 

Both llqvuld liik and 'call-point" psn 

l^iciuld ink and Ink pen points sulfeuble for tha Blotter ara 
a-ade by SvaedtXex' undar the l^ra^awarlc *'^1ars'^ Stanc'sird Hai3:i,cIo=. 
C:;r'4ph po:Uits also work^ Fan points «.nd inl:s ax^e &vail,^b3.e"an a 
va/^lety of widfehs anC colors^p respeetlvely* BaIl«po:ln=^ pans are 
mors convenient to use than .tiquid ink, Ijufc pa-cdi^ca lm:2T 




yoia on procsayj'eB fox* setting ut> and i^iitfcinn: a^v^-j the 
plotter 9 
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Tha _^plot:iter 1b asai|;ned ivlth mta 306 \i%Va AC ** OJSTHW^ and 

operat-ecl ¥ifch an ivk with aata in the AO^ The liC my contain 
thps^^i-^-Mt flelds^-'/hich are proce^^siaa ^n the oi^der A(ia^lT)^ 
Klb^xxj^ i^aen ^iO-5^ until el^hsr all three fields liave been 
-used or a fiela wh5ch i^ 20^:^0 is aneo-untsrea^ Each sij:-Mt field 
has th© i'ollowi^^^ forsmts 

5 ' A (0-5) 
17 i\ (12-^17) 

ilr^ r5 r-.jT.rVj .•„•??■ __-<r »,'..\r ^fr 

" ■ ^ 'J 1^ 

iJp and do^'-n x^^siCfir «;o 'hhe per^ positicn^ l^lovine: in ths -Ht 
fi:Uv-o>:ionj:a\ises peper to 1:^9 rolled off ths si^pply ri^l on^o' thv. 

.^ It is pot :oe-/naes3-ble to speorif^r v3c and -x^, -i-y and =^^# or 
^up"^anG 'do;^:^n_'' in th^s savt^ c; 2?iiniax2c2 fi^la^ IX is permissible to 

This Ins true uior^ 'vlll ao?.ii>le-^^ vmen tha Blotter Is readj? to 
aoaepu ano-Criisr ecmuiand* i^Ii;^ bufr^sving :5.3 sufSTioient to keeu ths 
plotter . runnlns --^^ ^'^'^^^ speiKfi if no more than 3^5 mlllis^conaf? 
elapse f? from the time the plotter 'becQn-eH rsaav^ £ipt?;<>outlne3 for 
drawing liases and charactc^x'^ e::is?; in the B.elocatable Subro-atir^s 



vXcOrCS 

perhaps tlis most usef^al Tor' ordinary 




The temporary clock tleics 1760 times per rnlnut^e* oi" slij^htl'^r- 
l^BB tm,n Ju ticks per ssi^o^d. The clock is asslsjnsd witS mt-a 

3C6 t^ifch AC *- 20ONN3 and tised with axi ivic n:^T, Unlike rmmr otlier 
ctevicQS^ fche tsmp-orar^y oloei: is not limited to one co-oy^ cf-iat 
is^ a.iiy pro.j^'am car* be siire o.f assigning its ovai oXock Klieiisva-^ 
it wlsb^s* " - 




««.t~e* J / e,l.Hi««&.W « V y'.A,\f li *=* V »J f eft. i 



to- 



Tha real t5.me dock is la^i'^lly ^Q^a by the mta 103 inst'nso- 
icHj :^tilch r?acls the hi^^h i8 Mts of t;he tlrm regrister into t^e 



^ ^ the Xoi^ io Mta: into tha XO^ km ^^^bm w^y rsad the 
CXOQK xn x<hl^ imnner at e^ tUm, . This gIogIc ticks onee evsry 
^00 p.crQQeQQm.B^ cut the. SC^-Mfc coimtei^ takes T9 c!ays to 
vi^I^clc■;Ia tfhus^ it p^o-yi^ea an aoe-urat^i tiiaej Isasg for almost; an^ 
gx'aiu application* 







^^- I? a program J^tlm'- on pulslle tape -^hich vmC^ the 
oCt d:v splays the dat<i aM time on the CR^v, 



There , is a xjro.^jr-ara 
clod 



Dr\2m Fi a lei 55 

A d^naii fleM Is a 10000 (o:^ual) v:QVd bl:::'Ulc of u;&di\'iu spa^d 
m^ri^vr^* transfers take plac^ aati^rl&n vris dr^,:im anvl ocrs rnei^tOi;-;;^ 

Di;»um field assigntiant and apex-'afcion is siarllar to that for 
l/O devices. Fields are aaslgTjadt v/lth mfea 300 with AC « MH. The 
fie la is ths^^n r^ad o^' writter; Mlth Iv^c MJ-U 

The cGnt^rits: of fche- AC^ 10, and ly registSiJr'S };eq^Jlrsc^. fox* a 

transfer is as fclXowB* 



3l> 12 a.3^lC^T.7 



'^ 



3; \7777nTr/77T^rm^ aadx^easTo o'o^o^t 



In 



Th55 c^rs adc^res^ fc>: the tr^^ansfer Is specified in W(3-17}* 
tae Qp'JtiYi acldp^sia In Tfb^iJ). and the ^om oo\;'nt (plus 20 if 
^/riting) Ira A(6-17)» Hote tliat the dmm addi'^ess and'vjord count 
iiius-; be niultip3.6g of 40 octal ^-rords ar^d hence ^^ill ali-ajs l«av$ 
T[i3«.i7) Eero* If A {13} Is z^o^ data will be read from ttie' drum 
iiivo Corel if one^' data I'^ill "be t«ritten onto the 6wm^ A(l4»i7| 



ref0}:^anoe data beyond the ena-of the fieXd^ the ref^renaas win 
■*wpap arounci" to the bagirining of tlia sattie field, A transfer nay 
^^ot ox'oss a core ocundar-y liov:*eva4:^-. ^he cora address need not ]:?e 
^ i^p-^tlpia of ^^0 ir-orclis, The irsstruction ifill skip If t!ie 
^ranErer ;>;as s-uco^s^^fuX, The confesni^s of th5 registers are never 

\V-.o-*.r-..»,-v,T: 






Incus:?: ;?£ ana foXlowi-ig (ais ii3:^riy as naosKsas?^,; 'biAt mmx}^ t^i^n neea 
onlv rield HK Wrifclr-^^ on these f5,eMs can den^^^^oy the tej»t^ 
I'le.ldo -usacl fop tempDX'ai:^ st>oraga by p:^ogram3 ax'e often ■^iYs?^ 






marotapes 

Tm PDP-1 has fom* Biicj^otaps (DEC^aps) transpvi'ta^ 

vlA.E!^IH0 - Kost XfLicTQt'^ve opei?ations ere s^cocuted by the 
Microtaps? File System (sea rfiemo H)P-4S}^. and -most- tapes have 
a.at-a ^■4;oi'Sd en them in a foraat laiovni to the Fila System. 
Frograimners that ii^e microtapes directly sho^\l<S be esccfsaclinglj?' 
carefulj, {*5:lnee writing on tapes can destrojr files or j^ven the 
tape airact'OPy, Scratch tapes e::ls,ts, have appropriate la'oeA.--- 
affixed^ ajid ara m'ovided for-thosa '.\ho would lilke to tes'l; thalr- 



**V Iff 






Peorjle 1-fishiiig their owj'i ml.cs'otapes for i5s^ on the PD! 
should"" pm^char-e them lll-IPCHMVTTED fx-om BKC or aiKith^^* vendor* 

s-.i>eQlal tape jT^s? king m^ogx^m 13 ^^s•ad to fopir^fe the ta^e into 
l:ii.02 (octal; blocks nutp.osr^d throi^gh ilOl# eaoli of x\^hiQh 
contains vGQ ( octal) iS^^bit ^^jords^ The^se tapa iimrkirig^ are 
con^^atible witla ths BEC standard Cims?kings for the IW^ls h^ 6$ 
7, 9b 3.0 mt^ 13. 

^^cluanlcal operation of the t&i&e drives 




'■- o 



and tapa iiia;^ l>a iv-o\sM forvvard or in reverse by the. '*fi^d^' or 




the i^^X'its/stQp £v;ltch to ia»its pasitlon for= a xammr^j^ ^'Mch will 
cause the light alcove tha switch to txrn 00^ If write permit is 
nofc on^ th^ hax^citrjere will not allow the tape to be viritten on^ 
'but Vfill allov: rsaa oparaticns to Dca;ir^ State fo'or is KheB the 
ocinp-ater is actively apion.ing the tape a dyriag i^'Meh tii7>e none 
of the front penal controls will ha¥S any effect « 



Lo.l-/.ii. V-l-^j- ,4..i.s ■■•' Cp". VlWy^^WiJ ■.i.',-'--V ,..- --^ ••>.' 3 iC„-. ....is 

,->. IP .'*'-••- "'^ t <-.; '-f!/ {luD!!;'-'^^! ^ jAj-^f? ■r'i".;.:i> ,«-^--.r.\psf-f.3r] r,H ^h f'U.^ -I r, t•**',^•■-;-i^■w=^;•.-, 

fha ivk i-IM in^truotion will rs-^jlnc the ta-ne or tr'atBsfer daija 
bot^wean core and the ';ape as EpcK^l^'lacl by H^ I aM 1^^ ^-mose 

A [oir oi "^ c o^iT' ■"■■'^"'■Tcr'cj"^F"irc|ir"" x*^i 

Ta^5 core adcls*ej>s fox* ths transfer is specified c^ vJ(3^i?) £^nd 
uu-st OS? a iHi:ltip:ie of 4q wox-as^ hersoe l'J(:l3-'3.7} wilX ba ssero^ ^che 
i: • s/s^r^ista^:^ contains th^ starfclng tape address vrhlch is the 
iniiaal blnclt: number tiiultipllsd by 4go^ if one thinks ol' the 
tapa as containirjg ilOS>(^^00 ^ords^. the tape address In ecivial to 

i^C contains the numbv^r of vicrcis fco 1^3 transferred ^ mAc^a nmst be 
e imltlple -of 4oo,, plus Qt'ie.r corstrol. isifornrntlon^ (li xvovM covint 
of^ %oro Kill be iyitepp:"et9cl as ^00^ however o) ^??is control 

«:.. i--^ SrA S!.?::^» V .T -V^i i J, »> «>;>#!* A .■^•V|,,ir, M VV t? ;► 

ID ivFlfce from core onto taps; 
01 re-^xnci tapis to beglniiingl 

pj:'v'^4'ani id.ll ^alt ai::>fc5,l b^gionlng s:'«acuedc 
11 r$:va.;id tape to beginning l^-ut don'^t 

sul?s?qi4snt tape instx^uc^lon will over 2:^1 ae 
this ooiiiii^^And anci oo>mnsnoe iriimsdiatalj?'^. 



Oci^rueutlvs 5;ape blocks ara fcrar^sfevi-^sa l^tjtv^sen csnsecut^ivs 
■?.:ee3.5 of aor=$„ All 4qd 'vrvrd^' of each taps olooic misst Ijs 
tr'arsSiCorj^'v?;! to <:^3? fruui a sin^ls core mc<lul3y If more than one 
block 1?^ traniiiJrerred^ cliff a^sr;b blocks rmy be in different core 
mcdul&e,, Fca^ s:;v?.^nple. s^aartln?;; a '<:mq dIocIc taoa co^iy at; C04:*e 
aaarsss 07*':-00 is aeespt^able^ iul s?:aj.^t:lBS at coro a4ar^^i^& 0T500 
iB nol. riE it ■'jo'iilcl require th-^^ last 100 ':mm^^ be ^a^lttan aai^cse 



In all cases vjh^s'e tha vap^s i^ to fee us^sd only en fchs PD?'-lj 
the T bit;3 A(iSjf;, shc?uM c>a 2:^rc?o If tao^s f^an othe:;:' ccmout&i} 
installations ai»s iss^d on the ?DP»ij, ^^s'lieloi^r fcr a de£oript5.cn 
of trari^lat-lon*. If all a.a!ia. was raccessfully ti^ansf eri'-ed , thf$ 
Instx^uction will sklp^ A(<>il) will b^ j^ero^ a«d A(l£-17) t^ill 
be mieha-is«^G* H will contain one pliis t;'ae highast csj^e ad-J-ress 
traD55ferre-d» Tha XO will coDfealii ona plus the last fcaps a'Scress 



If the tran^jf^r vras nov «iiece£isful<» aCo»11) x^/lll be the 

'■""■"''""''•' "■'"■" tn 'Si'Voi\ The aO ^??.l]l contain the tape address of tm 
ar.Por» The M vf5.IX have ars erjc'ox' oo^fie i-rhdc-b, 1b one of 



ivhich tvas 
block In 
the follovrlDg; 



tape vx<it Is not in B^xtoimtlc f3tatii3 

i bXoelc cannot ba fo^^nd tprobabl^r Isad vape) 

3 cliecks'am ^rror (cSsta tr&iisfer took plaoe Bnyv^j) 

4 imrk ferack error (px»obably bad tape 1 

p data channe'l er^-^or* (sep5,o-ii.'5 hardware rr^.lfunctlon) 



Oi"5ly error cEri oc^-ijt for r@wi.nc3 ooerafclons* 

f^^i'i,' V v! "'^'^ C* "^ *^ 4* ^'t j^^'iiS 

Mcrota?}€a ave ?imrked ^it;h ^loclc afc the bej^innlf^g of the 
tape and olor^k 1101 at th^ ena« In order to p^rtm-'m multiple 
block transfers without Svopping the ' tape ^^necessa5;*ily knd. 
^fltnoi^t biirdenlng fch^s lase::*^^ ' tlie sy^t^m tu^anslates the luoQk 
n^nfbsrs given by\ihe nrogx^am to tliat blocks that are aons&cu'- 
fclvolj* r)Ui5ic-v3re?ii (as seen ay the px'op'am) ar$ t^-m bloclcs apart on 
the actual taps,, The a^t-ual' rsv^tiiTiiiarlng is sho^fH *belo:-jo 

iQojleaX/ 1 ,,, 43T 4^-0 441 4^^2 ... 1101 
pnvsi-al/ 13 .*. lO'iT itOl 1100 lOTo ... 

Settinsj the T bit to ^r4a vrlll dlsal^le translation., ^i>altlple 
block vrah£?fers >:ill fcras^sf^ar cons^acavlv© physical tap^ l^laclcs 
as a:q:>aat8d,> 



External rsgistie^' B.na e::^erKy.l l^v^^aa 

dfsssic^i ei^tesr^nal levels ana the External Registai;^ The action 
Oi' the itifca 500 is defcercd^ied by ths contents of the AC as 
rolAows, iiote that' the ez^srnal • reglstex* and l^vols a,2?3 not 
oporacea m?;h ivk iriStS'iictions* ajid hence the xs^^vIcijb conB-^cker^ 
aUons rsgardaog Oellat IMlcas do not apjjly* 

^^ 1 C^S J Operat ioB 

CO Assign ©3steri>al l^v^ls^ Foi^ all 1, 1 < ,% € 7^ 

Per e:^ample^ to assign ezterjial level 2, 

A should contain '^0^ 

The mta 500. x-zlll aklp if the asslP^on'^rjt is succe^^u^a^ 

i..^« no one aXse has the leyel(s) as^^lgned^ 

01 Dsasslgn extezuial Isi'-els as above « Ho sicli: 



^" * 



0£ Assign Ext'srml Eegister^ shared. 3lai> :lf succesgtfiil. 
:j.*e^ no one else has it assigned as pri^yata. 



r**^ 
ujj 



£^:i..i 



Assign Iiiiternal Regiater^ private^ Skip if sucjcessf^ul 
l^e« no one e^se has it assigned^ 

Daasslgn I^:tornal Esgiste^^ No isklp. 



3 Used for* tamporary hardwars oonneci^iona 

^ Esctspvml clock 

6 iii^ed for teTm?orar;ir hard^ara conneotlons 







xei IjS'-oW; Load External Eeglafeer from I 



>.p. 



ilC 



p^i^ vc^lcsj^, Each ah^nnal has^a,fl,lp«=fAop whicb cam t^a loadsd frr;t;> 
the atjoiimulatos:* slg:? bit il^iO)J by tk*^ appropriate lot Ins'r^nj^c.- 
ti^^nc. Th@ :^*at€t at viMch thia flip-flop ig? t^x»i!M on and off 
cteteraii.iieB fch!5 pi toll of l±^ not® played fey that, vsic^^, Ti->a 

ths Erf^vei'nal Ragistar^ £?i,i?e i^ th«ese> bits is ttse soffcaatj^ seven 



th^ Ic^Lidest 



f>* fi 



%4 4- «' 





6^.8 


^'S 


ft,, 


1S!«.:.4. 




-:? 






5 


3-!> 




iDStrwO' 


clori 




TS^^ni^^ 







F'iii^e "&i<^Ti 






A s-^fitijh a?i^oeiared with each of channels^ o-3 «2et^ermlti:&a 
wfcothex* the output of. that c^lriannel l?s ec^nneotecl %q the left or 
right; inpyfts of th^s :5tare'D po^^er as^llflePa ¥oiee3 k and 5 are 
Oi^neated to th^ ylght^ vdA^^ Fo^l^ degi^^^s c»f ts'i'bl^ roll^-off saji 
bc^ appIlBca to the lef V aBd right siae^c Imdep^ndaritlyo fhis iB 
C;-0iitrc!32®d l^y fois' to^Ae fswitchef?^ two po:^ sid^a 

S^e t'h^ FiUSiic Frogi^aas msmo^ FDP-^3^ foi:* lnfo%*tjatlon on the 
iiiusic compllar' and t^he iwslc play^sjrc 



E-bife I>Js^ Caiwe:^*ter 



bits 
volts 




